PRELIMINARY analysis of the data acquired from the study of cases of chronic deafness, seems, I think to indicate the lines along which the investigation into its w,tiology might be pursued.
balance were estimated.
It is not contended that these tests add materially to the information derived from the ordinary clinical examination so far as the detection of disease is concerned. I was interested in them then for a purely scientific reason of a more general nature. They may, however, serve to confirm clinical findings.
General Results.-Fifty-one cases were examined; seven presented signs of established disease, namely, mitral disease of the heart (three cases); Graves' disease (three cases, one in a male); tuberculosis (one case).
The patients in these cases were submitted to treatment and improved materially in their general condition, with the result that the tinnitus was considerably diminished and ceased to be a source of continuous complaint; indeed I have taught these seven patients to use their tinnitus as an index for treatment.
Special tests (exclutding the seven cases of disease)-With one exception (the cardiorespiratory balance) the result of all the special tests carried out indicates that in these forty-four cases the patients were within the normal of average people at their age limits and need no further discussion. They all showed a decided tendency to tachyeardia, and had an easily disturbed cardio-respiratory balance, such as one sees in fatigue, asthenia, etc. Negative results especially noted:
(1) No emphatic history of nasal catarrh.
(2) No history of tonsillitis or adenoids.
(3) No marked susceptibility to colds. (4) Teeth crowded but no marked dental caries. (1) Age.-Forty out of fifty-one cases occurred between the ages of 18 and 30. The greatest incidence is at 22 years. This does not, however, represent the actual state of affairs. The disease is a chronic one; its duration is from three to seven years as noted by the patients. All had a vague history up to the age of 10 years, and the older the patient the older the history. The duration of the disease as stated by the patient is that of the tinnitus rather than that of the deafness. As already indicated, the tinnitus is a fleeting symptom even in old-established disease. We may therefore conclude that-the deafness preceded the tinnitus. So that ten years' duration is the minimum possible. Now, if we take the incidence as twenty-two years and subtract from it the average of ten years' minimum duration, that brings us to the age of puberty This is the latest-not the earliest-age at which the deafness can begin.
The disease, therefore, must begin in school life. A fact supporting this probability is that in all the cases shown there is a marked degree of dullness, apathy, bad speaking, etc. I suggest that this is due to an actual deafness, or at least to a low auditory acuity during school years.
Auditory acuity is naturally of greater importance than deafness itself, a confused hearing is quite as disastrous in education as confused vision. School authorities lay far greater stress on auditory acuity than on visual acuity, but as yet we have no means of estimating auditory acuity-a rather serious reflection on the specialty ! (2) Facies.-Another positive fact noted was that in each of the fifty-one cases the patient had a peculiar aspect, depending upon the size and shape of the nose. The nose was small and thin, with a delicate bridge and attenuated skin; the alar muscles were atrophied and the nostrils were mere slits.
The patients were not mouth breathers. Mouth-breathing was tested for, by the method I use in studying adenoid children. The mouth is closed with a gag and the pulse and respiration are watched-in a few cases a blood analysis was also done. These patients had no difficulty in breathing through the nose to the necessary respirator capacity.
I would suggest that this facies should be studied-it suggests atrophy of the nasal organ. I regret I did not include a test for smell as part of the inquiry. Perhaps a special X-ray study of the bones may be of value.
(3) Tachycardia.-The third positive sign (already mentioned), and a decided nervous instability, are part of the " make-up " of these cases.
Distribution between thte Sexes.
There were five males in fifty-one cases. Hospital statistics cannot decide whether this proportion represents the actual distribution between the sexes. The dlisease is a chronic one and it begins in childhood. The male, being under greater compulsion to adapt himself, probably ignores his deafness, or has no leisure for hospital attendance, except with regard to " compensation" disabilities. Further, the male youth has a choice of occupation, and will, at the outset, choose work not depending on auditory acuity. Four of the five males worked in noisy repetitive occupations-engineering, road-mending, etc. Women have leisure and a limited choice of occupation.
1&j£
Thus the fifty-one cases may represent a differential selection of cases rather than an actual incidence of the disease. Statistics from private practice might clear up this point, since the reasons just stated have less weight with this class of patient.
Co0n1clusion. Deafness with nervous tachyeardia and a deformity of the nose (pinchbeck) has its onset in childhood. It is not associated with any disease, but may be associated with some constitutions or diathesis. It is not due to local sepsis.
A test for auditory acuity as distinct from deafness is urgently needed. This note seems to indicate that this deafness is not merely an accident during the course of life. It has a specific tetiology somewhere in childhood so that further study would be well worth while.
(II) E. HORACE RICHARDS, F.R.C.S.Ed.
ANALYSIS OF HEARING.
It was decided last year to investigate at the Central London Throat, Nose and Ear Hospital, a series of patients suffering from chronic deafness of the type commonly known as "chronic middle ear catarrh," an ill-defined state variously called by autbors, otitis media catarrhalis chronica or sicca, otitis media sclerotica, hyperplastica or adhesiva lentescens (Politzer), and dry, adhesive or atrophic catarrli (Dan McKenzie), or chronic hyperplastic otitis media (Kerrison); all these terms emphasize a slowly progressive fibrotic process, of an inflammatory or catarrhal nature, occurring in the middle-ear cavity.
The object of this investigation was to seek some indication of the lines along which research into the real cause of this deafness might be most profitably pursued.
Cases were selected from among the out-patients of the hospital by the surgeon on duty, and referred to the in-patient department for a further investigation, whicl consisted of a general physical and pathological examination, and a routine examination of the nose, throat and ears, including only the simpler and generally accepted auditory tests; the conduct of the latter was entrusted to myself. The result of this local examination, unfortunately limited to ten cases, will form the basis of this short statement of observed facts.
The data may conveniently be considered under three main headings:
(1) Symnptorns.-(a) Complained of by the lpatient; (b) facts elicited bv interrogation.
(2) Findings on examination of the nose and throat, witlh special relation to the evidence of local inflammation, and of the ears.
(3) Response to hearing tests. All complained of deafness, the duration of which varied from two to ten years or longer, but the onset in all but one case (No. 2) was indefinite as to time, and progressive increase was the invariable rule, one ear being affected earlier and more severely than the other. The one exception noted was a case of sudden onset of deafness in the left ear following influenza four years ago, but the patient (a female) did not admit that there was any deafness in the other ear, although testing revealed definite impairment. This case demonstrates that the patient's history may be unreliable as to the time of onset of deafness.
All except one patient (No. 10) complained of tinnitus, but they were even more indefinite as to its duration. Only three patients could give any estimate at all; the patient in the case of sudden deafness said the tinnitus had lasted four years, the deafness and tinnitus apparently coming on together; another said it had C-9)TOL. 2^1 8£5 been present five years (he having been deaf for at least ten years) ; while the third said she had always had a pulsatile tinnitus, rhythmical with the respiration; in fact, previously to seeking medical advice for the deafness she thought it " natural for everyone" to have this symptom. The sounds heard were mostly single, variously described as of escaping steam, " shell sounds," humming, buzzing, roaring, rumbling, the rushing of water, the noise of machinery, and of bells-the "news bells." In four cases, combinations of sounds were heard, up to four simultaneous components being appreciated. In no case was there any suggestion of ideation.
In response to interrogation, several other symptoms were brought to light:
( 
cases
A history of deafness in the family was obtained in one case only. On routine examination, there were found to be: men, three, women, seven, of ages varying from 20 to 51 years, with the maximum age-incidence between 21 and 28 years, somewhat higher figures than are given by a consideration of the wlhole series.
Of the nine cases with nasal or pharyngeal symptoms, evidence of any active inflammation could be found in three cases only:-(a) Small pads of inflamed adenoids and granular pharyngitis (two cases); (b) redness of nasopharynx with mucus around Eustachian cushions (one case).
In the other cases, varying degrees of septal deflection, without any evidence of infection, could be found.
All cases were transilluminated, and showed good illumination of the maxillary antra and other regions.
The larynx in all cases appeared healthy. Marked dental disease was conspicuously absent. In two cases alone there were a few somewhat carious teeth.
On the basis of this examination, the series of cases was divided into two groups:-(1) With healthy nose, nasopharynx and pharynx. (2) With nasopharyngitis; and it will be shown later that these two groups are further marked by certain characters of hearing.
Ears.-In all cases, externally normal, cerur-nen was noted to be present only twice, and then in small quantity.
The tympanic membrane was noted to be quite normal in one case only. typical changes found include the following:
(1) Injection of vessels, especially in relation to the periphery of the postero-superior quadrant and the handle of malleus. This phenomenon, noted in four ears, was in each case accompanied by deficient air-entry on Eustachian catheterization, inflation producing improvement in hearing in one case only of these, and in one other case with widely-patent tubes, but with lax and thinned membrane. In considering the response to hearing tests, the cases will be divided into two groups:-(1) Cases with no discoverable nasopharyngeal inflammation, and (2) including the tbree cases previously mentioned. 
,,
An examination of the above tabulated figures shows (1) That the characteristics of the whole group are those of deafness of the "mixed" type; (2) that in the few cases comprised in the two groups there is a qualitative difference only.
Those in Group 1, the more numerous, have, with only one exception, a very high degree of deafness, in fact, a diminution in acuity of from 90 per cent. to 95 per cent. combined with a peripheral contraction of the tone limits, with the usual accompanying alterations in the relation between acuity of hearing by bone and air conduction.
The Gelle and Weber tests are notoriously unreliable and difficult of interpretation, and the results obtained in this series hardly justify their inclusion.
Mr. G. J. JENKINS.
When I was asked to take part in this discussion I replied that I had not been able to recognize, pathologically or clinically, the condition known as "progressive middle-ear deafness," sometimes described as "chronic middle-ear deafness," or even termed "dry middle-ear catarrh." The answer was: " Say that" ! I have not heard these terms applied to any form of middle-ear disease in the aural department under the care of Mr. Arthur Cheatle at King's College Hospital, and from my own observations have come to the conclusion that the terminology is wrong and misleading.
We are all familiar with the text-book description of the disease under this name, the detailed accounts of the active local treatment and the general management of the patient. The pathology is in most books obviously speculative. The symptoms and signs are usually roughly and indefinitely indicated, and so far as they go, are the same as an imperfectly described otosclerosis syndrome. I believe that if a complete modern examination had been made in these casg on which this terminology is founded, the *diagnosis would have been one of otosclerosis.
In my opinion, pure middle-ear changes, including fixation of the stapes, will give only pure obstruction signs, and if any symptoms such as internal ear deafness, or those especially associated with otosclerosis, are present, we should then regard the labyrinth as affected. I have not known middle-ear deafness which could be attributed to middle-ear changes only to be progressive in the sense implied in the title of this discussion.
From the foregoing statements it will be deduced that I have very little to say about treatment, but if there had not been that persistent description of this class of case in text-books, many patients would have been saved the effects of disappointed hopes.
Dr. DAN MCKENZIE.
WHAT IS PROGRESSIVE MIDDLE-EAR DEAFNESS? We have heard much in this Section about one of the varieties of progressive middle-ear deafness, namely otosclerosis, chiefly with reference to the mystery of its etiology, but the other varieties have, I fear, been somewhat neglected; until now, it may be by reason of this very silence, there are those who doubt whether any other varieties exist at all, and suggest that progressive middle-ear deafness is merely another name for " otoselerosis."
That being so, a clinical review of some of the cases I have seen personally may be of interest.
In the following survey I have confined myself to my private cases, simply because they had been under the control of one observer.
In all, 748 cases are reviewed. No selection has been made except that those only are dealt with in which the deafness had advanced beyond the stage of mildness, that is to say, in which the hearing for the voice was less than 10 ft., and for the middle C tuning-fork at least 15 sec. less than normal. I wished, in other words, to deal with a definite clinical picture.
As to diagnosis and classification, I have as far as possible followed the text-book division into: (1) Chronic dry catarrh of the middle-ear; (2) cicatricial changes secondary to healed suppuration, what we sometimes call "residual suppuration";
(3) active suppuration; and (4) otosclerosis.
In effecting a distinction between catarrhal and otosclerotic deafness, reliance was placed upon the presence or absence of "colds " in the history, and upon the presence or absence of benefit from inflation.
Admittedly, however, these criteria are not perfectly reliable, and so many of the cases diagnosed as catarrhal ought to have been placed in the otosclerotic group. On the other hand, it is at least conceivable that the reverse holds good. Here, then, at the outset of our investigation we encounter a source of fallacy which must to some extent vitiate our conclusions; but this is inevitable.
In the " suppurative " group, only those cases are included in which the history shows the deafness to have been progressive. Stationary or arrested cases are excluded.
Many cases of progressive deafness could not be classified at all. They also are therefore excluded.
As to numbers: catarrh provided 288; residual cicatrization, eighty; active suppuration, 136 ; otosclerosis, 206; while thirty-eight were, or seemed to be, a combination of suppuration, healed or active, with catarrh or otosclerosis.
SEX INCIDENCE.
A statistical calculation for catarrh, made in response to a request by Dr. Scott Williamson, and based upon a larger number of cases than those adopted for my present purpose, gave 340 females and 199 males, or roughly, 3 : 2.
Residual Suppuration.-In the eighty cases mentioned above, fifty-four were females and twenty-six males.
Active suppuration of one or both ear.s (136 cases), sixty-nine females, sixty-seven males.
Otosclerosis (206 cases), 145 females, sixty-one males, roughly 5 : 2. Summing together the figures for sex incidence, we find 608 females and 353 males, showing a definite preponderance of females: this preponderance is greatest in the otoselerotic group.
We may note that in forty catarrhal cases, or 14 per cent., and nineteen otosclerotics, or 9 per cent., the deafness was unilateral. My impression, however, is that evidence of pathological change exists almost invariably in both ears, but that some slight difference in its distribution has led to the escape of one ear from deafness. This impression almost becomes a conviction when one hears how frequently such an escape is only temporary.
AGE OF ONSET OF THE FIRST SYMPTOM. Influenced by Dr. Scott Williamson's arguments, I have gathered together all the available data bearing upon this detail. My figures do not, as will be seen, altogether coincide with his.
In most cases, certainly, tinnitus is the earliest symptom. Generally speaking, it precedes the deafness by months and sometimes even by years, and it is a common experience that persistent tinnitus is followed by deafness in almost all cases. Sometimes the tinnitus and deafness appeared simultaneously. In only one catarrhal and four otoselerotic cases was there no tinnlitus at all, although in many it is noted as being only mild or occasional. Tinnitus of the composite type, that is to say in which several different subjective sounds are heard simultaneously, was found to be frequent in otosclerosis. Indeed, of the classical high-pitched tinnitus described as typical of otosclerosis I have not recorded a single instance. Composite tinnitus was also complained of in many of the cases diagnosed as catarrh. The onset of persistent tinnitus in suppurative cases, whetber residual or active, may generally be taken as an indication that the deafness is becoming progressive.
It is frequently impossible to obtain from a patient the date of onset of the malady, so that the numbers here given are less than the total number of cases examined. Probably most patients assign too sbort a duration to their malady.
But as this tendency applies to all cases it does not vitiate the relative value of the figures.
In catarrh, the age of onset was given in 1.50 cases. One referred it to "infancy" and eight to " childhood." The greatest age given was 72, and in two cases the age was 65.
The average age of onset in this group, counting "infancy" as 3 years, and "childhood" as 6, was 32 years.
In otosclerosis the age was given in 122 cases. Nine were referred to " childhood," and one to 10 years of age. The oldest was 60. The average age at onset in otosclerosis was 26.
Tuning-Fork Tests.-It is generally taught that progressive middle-ear deafness is of the obstructive type, the bone-conduction for middle-toned forks being increased. The results I have obtained, however, indicate that this teaching should be modified.
The comparisons made during the twenty or more years covered by these observations have been estimated by the use of no fewer than six different persons, all in my own presence, and without any decided discrepancy in the results. Nevertheless, my figures may possibly be inaccurate. If so, I hope that some other observers will undertake a similar statistical inquiry based upon their own experiences, as the point at issue is one of some importance.
The following are the results obtained, using tuning-forks, 256 V.D.
(1) Of 431 catarrhal ears tested and noted, 291 showed increased boneconduction (+ B.C.); 80 showed neither increase nor decrease (± B.C.); and 160 showed diminished bone-conduction (-B.C.).
(2) Of 154 ears with residual suppuration (cicatrices and perforations) 88 showed -B.C.; 16, ± B.C.; and 50, -B.C.
(3) Of 139 ears with active suppuration (excluding labyrinth cases), 95 showed + B.C.; 12, ± B.C.; and 32, -B.C.
(4) Of 363 otosclerotic ears, 224 showed + B.C.; 53, ± B.C.; and 86, --B.C. I ought perhaps to say that a + B.C. in one deaf ear with a -B.C. in the other, also deaf, was quite a usual experience.
If we take the ± andcases together as representing a diminution in the normal bone-conduction of obstructive deafness, we obtain the following proportions (In this estimation we must, of course, have omitted many otosclerotic cases in which the only signs present were those of pure nerve deafness.) 18SO This table, and the foregoing statistics generally, if reliable, are interesting for three reasons: (1) They support the belief that the text-book groups do really represent, however roughly, a natural division. (2) They indicate that the highest proportion of -B.C. cases occurs in the catarrhal and residual suppuration groups.
[Is this an effect of scar tissue?] (3) They show that the traditional teaching requires modification, for if we sum up all of these figures and average tlhem, we fin(d that three out of eight cases of progressive middle-ear deafness sbow a diminishe(d bone-conduction.
A diminished bone-conduction was often encountered even in early cases witht only trifling deafness, and its presence seems to be of no value in prognosis. It does not necessarily signify that the deafness will advance more rapidly or become mnore severe than when the bone-conduction is increased. To this opinion there may perhaps be some opposition.
Although, however, the bone-conduction was found to be so frequently diminished, the amount of diminution, measured in seconds, is slight: much less, relatively to the deafness for air-borne sound than the dimninution registered in what we diagnose as pure nerve-deafness. For exam)ple, with deafness equal to -20 in. at the meatus, the bone-conduction would only be -5 in. Further, one point in the traditional teaching is invariable, namely, the Rinne in all was negative.
Low Tones.-In all the groups the bone-conduction for the low forks also frequently showed a diminution. But it is only within recent years that I have begun to test the bone-conduction for low forks, and so I do not give any numbers. Lately, however, at the suggestion of Mr. G. J. Jenkins, I have been testing it in otosclerosis, and have found diminution in fifteen, and increase only in two, out of seventeen cases. Thus it would seem that the bone-conduction for the ml-iddle forks in otosclerosis is generally increased (see above Table, as 5 is to 3), while for the deep forks (64 D.V.) it is generally diminished. This diminution, however, is not a certain indication of otosclerosis, as I have recently found it present in what seemed to be simple Eustachian catarrh.
My figures sul)port the orthodox teaching that in progressive middle-ear deafness the hearing for deep tones through the air is reduced relatively to the hearing for niddle and moderately high tones.
The utpper tone limit was tested sometimes with Galton's whlistle, sometimes with the monochord, sometimes with both. The following changes were recorded:
(1) The upper tone limit was reduced, allowance being made for age, in seventy-four catarrhal ears; in six with residual suppuration; in three with active suppuration; and in eighty with otosclerosis. Thus the otoselerotic group showed the highest proportion.
(2) We have just drawn attention to a discrepancy between the boneconduction for the middle tones and that for the lower tones. Here also a discrepancy was found in another direction, namely, between the bone-conduction for the middle forks and the air-conduction for the higher tones. It was as follows: The upper tone limit was lowered, although the bone-conduction was increased, in tlhirty-four catarrhal ears, in two with residual cicatrices, in one with active suppuration, and in thirty-eight with otosclerosis. Once again the highest number occurs in the otosclerotic group.
But, as with the diminished bone-conduction, so with the upper tone limit; although in these cases it was lowered, it did not rea-ch so long a reading as in pure nerve deafness, averaging about two in the Galton, or about 17 cm. in the monochord.
PHYSICAL EXAMINATION.
I have here to record a personal finding which again mlay arouse criticism, namely, that the condition of the membrana tympani-its colour, texture and situation, together witlh the mobility or immobility of the malleus handle, as teste(d ly Siegle's speculumii-is no indication of the presence or absence of deafness, still less of its degree. J lhave frequently found the mialleus lhandle immobile, adherent indeed to the promontory, in both ears, one with normal hearing and the other witht only trifling deafness (-6 in. A.C. and -3 in. B.C. mniddle fork, in one case). On the other hand I have found the malleus handle moving, to all appearance normally, in the one ear and adherent and fixed in the other, and yet the ear with the movable nalleus was deafer than the ear with the fixed malleus.
I began by collecting records of these findings also for statistical purposes, but soon gave up doing so, as they seemed to be of no value.
In the same way, and for similar reasons, I abandoned summarizing the condition of the phar-yngeal orifice of the Eustaclhian tube as seen through the endoscope. In otosclerosis, certainly, it is, as a rule, quite normal. But in catarrhal cases it may be found in any state-normal, gaping, collapsed, or swollen, and the respective numbers are about equal.
(It is perlhaps worth recording that out of the 206 otosclerotic cases, six were found with lhyperostosis or exostosis of the bony wall of the external auditory meatus.)
If, now, wve detach our mninds from our classification into four groups, and regard those cases as a whole, we find that they mnanifest five points in common, thlough varying somewhat in their incidence: (1) Tinnitus, frequently composite; (2) progressive deafness; (3) bone-conduction variable, but increased for the most part; (4) upper tone limiit also variable; and (5) a negative Rinne.
The fact that this symptom-group) is common to all the varieties, surely indicates that, whatever may be the primary pathological change that initiates the process, there must be some physical factor, also coinmon to all the groups and varieties, that induces the syndrome. It would also seem that once this physical factor-this secondary change whlatever it may be, is set going, it will continue to progress by its own inlherent tendency, and independently of its initial cause, until, again of its own inherent tendency its progress comes to a standstill. We all know, for example, how unsuccessful are all our efforts to cure, or even to arrest, this type of deafness by the cure of catarrh which originated it. Yet it may also be said that the disease-process is a self-limiting one. It does not progress to the entire destruction of function.
What may be the nature and situation of this physical factor does not seem to be quite obvious even at the present day.
Sometimes the fault is attributed to the immobilization of the membrane and of the ossicular chain as a whole. We cannot deny that this element, when present, may definitely reduce the hearing-power, since it interposes an impediment to the transmission of sound-waves to the cochllea. Moreover, the gradual progress of the deafness can be explained by the gradual stiffening of the several ossicular articulations. On the other hand, we cannot help wondering whether the membrane and ossicles have much to do with sound-transmission, when we come across cases with almost perfect hearing after the radical mastoid operation. Again, the observation above noted, of the combination of an immobilized malleus with normal hearing, is difficult to explain on this assumption. For these and other reasons, the reference of the ossicular impairment more particularly to the foot-plate of the stapes, is surely a view more wortlhy of our support.
We have also to consider the effect upon the intracochlear sound-transmission produced through immobilization of the membrane of the round window by scartissue. These reflections, it will be seen, guide us to assuming the inner wall of the tympanum to be the seat of the physical factor for which we are searching.
But we have still to account for two plhenomena wlhich recall to imiind the nervemechanism of the cochlea: (1) the tinnitus, and (2) the not infrequent presence of a diminished bone-conduction.
Tinnitus is undoubtedly produced in the cochllea, at least in the early stages. Later on, as Lake's experiences in operating on the labyrinth have clearly shown, the morbid sound is central in origin, for the destruction of the cochlea generally fails to silence it. I think we miiay say that tinnitus is due to irritation of the cochlea, but that is about as far as we can go. It is noteworthy that the tinnitus of acute otitis media is, as a rule, different in quality from the tinnitus of progressive deafness, in being a rushing and often a pulsating sound. Obviously, the former variety is vascular in origin, and perhaps it is due less to congestion of the middle-ear than to a sympathetic hyperaemia of the adjoining cochlea.
But the tinnitus of the disease we are now considering is not due to active congestion, since the pathological lesion is either a cicatriciatl or an osseous change from which hypermmia is apparently absent. Can it be diue to increased intralabyrinthine fluid pressure ?
As to the diminislhed bone-conduction and the lowered ulpl)er-tone limit, these also suggest cochlear changes. Yet, as I hiave shown on a former occasion, these phenomena may be due to simple obstruction since they may disappear when the obstruction is removed. I have even observed them in deafness from impacted cerumen.
That being so, we iimay, I think, refer even suclh apparently cochlear phenomena to the middle-ear, and, if, as seemns plausible, we may credit the fixation of the fenestral structures-whether by bone as in otosclerosis, or by scar-tissue as in suppuration and the dry catarrhs-with the power of causing tinnitus by altering intra-labyrinthine fluid-pressure in some way, we are in the position of being able to refer all the phenomena to the middle-ear, and particularly to the inner wall.
This argument, let me be careful to add, does not exclude the real occurrence of genuine cochlear changes and cochlear deafness as a result of the permanent withdrawal of normal cochlear stimuli attendant upon serious middle-e r deafness--changes which we know do undoubtedly occur.
Mr. II. NORMAN BARNTETT.
In my opinion this condition miiay be divided into two classes: (1) Those following longantecedent middle-ear suppuration, or those secondary to infection from septic tonsils and to obstructed airway caused by deflection of the nasal septumn; (2) those arising without these conditions being present, but almost certainly due to infection through the Eustachian tube from some other cause.
In the case of those following old middle-ear suppuration, the conditioni of things, then present, leads to uncured deposits being left behind. In the case of the other types, the same thing fromi a different source has occurred, and the mnaterial gradually forms adhesions between the ossicles and sometimes between the ossicle and the tymipanic melmbrane. As time proceeds this material becoimes more organized and the ossicles become mlore and more incapable of movemnent till finally no oscillation takes place. This process is usually very gradual and the result is that the onset of this type of deafness may occur long before the patient is seen and the condition is spread over a large number of years. The condition thus produced results in the sound waves being unable to traverse the tyilmpanumn and thus we get complete or almost total deafness although there is no lack of conduction by the nerve and no otoselerosis is present, though in some cases tinnitus is a marked symnpton.
The treatment I carry out in these cases is designed with a view to causing absorption of the deposited material and breaking down the adhesions, by means of oto-massage of the tympanic membrane, ionizatioin over the mastoid or in the nmeatal passage-preferably the former-and the passage of iodine, camphor and carbolic acid vapour through the Eustachian catheter to the middle ear. The time of this treatment will vary fromii three weeks to three months, according to the nature of the case and the state and organization of the deposit. Barnett-Fraser: Progressive Middle-ear Deafness
The three cases' to be shown to-morrow are illustrative of: (1) A cure whichl lmay be regarded as complete for all practical purposes-the patient has not been seen for two years, but he is able to performii his professional duties with ease; (2) a case now under treatmlent and rapidly improving so that this patient also is now able to ao his work without hindrance;
(3) a case also under treatment but not so far advanced and of a slower type in responding to treatnment. In each of these cases there had been a preliminary operation on nose and throat, this being indicated on general medical principles.
In my opinion many cases of deafness are " turned down " and the statemlent made that nothing can be done, because the value of the above recorded type of treatment is not recognized and in some cases it is thought that otosclerosis is present. I believe otosclerosis to be a comparatively rare condition; many so-called cases are really those of chronic or very advanced types of progressive middle-ear deafness.
Combined with the above treatment a most imiportant factor is the re-education of the hearing centre, for after all it must be remembered that we-so to speak-hear with our brain rather than with our ear, which is a conducting and selecting apparatus. In the deaf, especially those who have been so for a long period, the centre becomes dormant owing tc the fact that sounds have not been reaching it; and even when, after treatment has been begun, the sounds begin again to travel through the middle ear and are conducted by the auditory nerve to the centre, there is little or no response and the patients have to be warned to respond to any stimulus of sound that they hear, whether they are wrong in its interpretation or not. Some persons, according to their temperament, are much more difficult to re-educate than others. The best re-educative medium is the patient's own voice, conveyed to the centre through a long binaural speaking tube.
Dr. J. S. FRZASER said that in spite of the papers which had been contributed, the subject was still enlveloped in a fog. He found considerable difficulty in knowing what kind of case Dr. Scott Williamson had discussed. Dr. Williamson spoke of " idiopathic " deafness-a term often employed when little was known about a subject-and added that he had excluded cases of congenital deafness. If Dr. William-nson referred to otosclerosis, the proportion of cases in which the deafness was inherited was over 50 per cent. Therefore he must have excluded many cases of otosclerosis from his statistics, and yet he spoke about the facies of the patients, etc. It was in regard to otosclerosis that some had said-he thought with truth-that one could almost " spot " the case when the patient entered the room. It would have been better if Dr. Williamson had had his cases classified by an otologist before he examined themi.
He (Dr. Fraser) thought that the best classification of these cases of chronic deafness was the following: (1) Those with a normal, and (2) those with an abnormal, tympanic membrane. If olle had to deal with a chronic deafness in which the patient had a normal drumhead and yet gave the usual tuning-fork results of obstructive deafness, one could be sure it was otosclerosis, whether or niot there was a flamingo tinge in the promontory. If that tinge was present it only clinched the diagnosis. Further, he wondered whether a considerable number of cases which gave the tuning-fork tests of nerve deafness, in young or middle-aged people, were not really instances of otosclerosis. Shambaugh, of Chicago, pointed out that many cases of nerve-deafness really had " atypical otosclerosis." These patients had a well marked famlily history of deafness but, on functional examination, one found that bone conduction was diminished and Rinne's test was positive. Shambaugh stated that some of these cases had been confirmed by microscopic examination after death.
Shambaugh's view was that in these cases the "osteitis vasculosa " affected part of the cochlear capsule but did not involve the region of the oval window. If the latter were affected, one got the test results which one expected in otosclerosis.
He (Dr. Fraser) agreed with Mr. Jenkins that in most cases with well marked abnormality of the drumheads the deafness was not progressive. These people had suffered from otitis media in childhood and otoscopy showed the presence of retracted scars in the drumhead, chalk patches, etc. Yet these patients, as a rule, heard very well until they reached the age Nvhen the changes characteristic of senile nerve deafness might be expected. WVhen there Nvas a really abnormal drumhead the recognition of otosclerosis was more difficult than when the tympanic membrane was normal, but if tinnitus was a marked feature in the case, if 1 See p. 102.
there was a hereditary history of deafness, if the catheter gave no improvellelnt in hearing and if the deafness was progressive, one was jtustified in regarding the case as one of secondary otoselerosis.
He (the speaker) was surprised at the President's statistics, which gave a high proportion of chronic catarrhal otitis media in comparison with otosclerosis. In most of the books now being published, chronic catarrhal otitis media was receding into the background while otosclerosis was markedly advancing. His own view as to the proportion of the two affections would be very different from that shown by the President's figures.
Sir JAMES DUNDAS-GRANT said he could not produce the material which he thought ought to be brought before the Section, namely, post-mortem specimens to illustrate the actual condition found in these cases. He still looked to some of the younger workers in the specialty to produce this kind of material, which was much wanted.
Many large and small questions arose for discussion. For instance, what was the influence of pure obstruction of the Eustachian tube ? His (the speaker's) view was that muany cases of chronic progressive middle-ear deafness were secondary to the narrowing of the walls of the Eustachian tube. He was inspired by a case shown by Mr. Tilley and by one he had seen himself, to quote a paper of Krainz's on that subject.' The case recorded was one in which, from compression of the Eustachian tube by a sarcoma in the nasopharynx, an exudative serous catarrh and thickening of the lining membrane of the milastoid cells had followed, apparently as the result of the mechanical obstruction. Every effort should therefore be nmade to improve the condition and patency of the Eustachian tube.
He did not think pure cases of otosclerosis were commlnon in comparison with those of chronic catarrhal change.
With regard to bone conduction, it must be remembered that a negative Riinne might be due to unilateral nerve deafness, beeause, when testing bone conduction on one side, it was impossible to exclude stimulation of the nerve on the opposite side.
In many cases of obstruction by cerumen there was not the increased bone conduction which was present in simple Eustachian catarrh-one reason being that there was no increased tension in the middle ear.
Professor Manass6z had written an important paper in which he said that maany cases regarded as chronic progressive deafness were due to changes in the cochlea. The difficulties met with in analysing these were sometimes enormous.
Mr. SOMERVILLE HASTINGS said he would briefly discuss the question of auditory intelligence. Somlie years ago Major Tucker and himself had brought before the Sectioni an apparatus for testing patients' hearing power-an audiometer. He had used it for several years but had not -brought his results before the Section, as they were so indefinite; the question of auditory intelligence entered so much into the problem. He agreed that there was need of research *on this question.
He also was struck by the proportions given by the President between the chronic catarrhal and otosclerotic types of chronic deafness. He (the speaker) was a heretic in this matter, as, in his experience, otosclerosis was very rare. He could only remembler two cases in which, with the ordinary signs of middle-ear deafness, the tympanic membrane, the nose and the nasopharynx were normal, and nothing suggested a history of infection in those regions. He did not doubt the accuracy of the description of the pathological changes, and admitted that the cases ordinarily called otosclerosis might run in families. But he suggested that they nearly all began with sepsis in some region of the nose and throat.
It was of interest that Dr. Scott Williamson was able to date the onset of these troubles, on the average, from about the time of puberty. His own view was that in many diseases it began in quite early life. Those who examined the ears of young children found that otitis was much commoner than they had suspected, and in a large proportion changes in the ears could be found. It was very difficult to distinguish the cases in which the process persisted, despite all treatment, from those in which it could be arrested. He thought the right course was to make a very careful examination for a possible source of sepsis, and to treat it when present. It would be found in a sufficient number of cases to render this course well worth while.
Mr. J. F. O'MALLEY said it was only natural that there should be differences of opinion amnong Members on such a subject. If Politzer's text-book, published twenty-five years ago, was consulted on the subject of otosclerosis, a reference would be found to the Bezold triad: (a) a normal-looking tympanic membrane, with free Eustachian tube, (b) a middle-ear type of deafness, and (c) a negative Rinne. Cases of that type were still encountered, and they showed a certain familial tendency, i.e., apparently there was a hereditary factor. Most otologists would probably classify these as otosclerosis.
That there was a definite middle-ear catarrhal trouble which led to deafness must also be conceded, because patients complained of deafness following a cold, and after treatment, when the cold passed away, the hearing was restored. Those were two distinct types. In the former there could also be super-added a middle-ear catarrhal infection. If this did not dlear up and an otosclerotic change was progressing simultaneously in the labyrinth, the resultant clinical picture differed from that which either condition separately would present. Shainbaugh, in a recent communication, stated that one-third of the patients coming to his clinic on account of deafness had otosclerosis. He (Dr. Shambaugh) thought otosclerosis was now mlore common than it had hitherto been the custom to consider it, and that was his (Mr. O'Malley's) view also.
He, like Sir James Dundas-Grant, had hoped to hear sonme encouraging contribution to this subject, and he still trusted that as a result of the discussion help would be forthcoming in elucidation of this difficult problem.
Mr. J. A. GIBB said that a patient who was practically stone-deaf, except to bone conduction, was willing to have anything done which would improve his hearing. On a hole being made in the postero-inferior quadrant of the drum he was able to hear fairly well. How could that be explained ? Judging by appearances, the condition was clearly otosclerosis, yet on perforation of the drum opposite the oval window there was hearing. He had such a patient who now heard as he had not been able to hear for the past eight years. It should be forne in mind that in primary otosclerosis there was an osteoporosis of the round window (an extreme case).
Mr. BROUGHTON BARNES said that he was surprised to hear Mr. Jenkins deny the existence of progressive catarrhal mniddle-ear deafness. One could not do anything for the otosclerotic, whereas if the condition was catarrhal one might hope to arrest the process, except possibly for the underlying progressive factor referred to by the President. He did not think Mr. Jenkins would say that a case with thickened drums was one of otosclerosis, and suirely those were cases of progressive miiddle-ear deafness. There were cases in which the drums were greatly thickened, often they were retracted and rather dull. Sometimes in the best ear the postero-superior angle had escaped the thickening, there might be somlie mobility, and when they were inflated the drumls; returned to the position in which they were before. Should that be called otosclerosis ? A year ago he had had a case which he thought was otosclerosis, the patient, a woman, being aged 23. She had a thin, bright drum, of normal mobility, and he could see a pink glow. She had miarked imiiddle-ear deafness and there was a history of family deafness. In this patient there had been three years of progressively increasing deafness. She had a cold, and he gave a nose wash, and on coming back a month later she could hear perfectly. That increased his caution ill diagnosing otosclerosis. As an incurable condition, it should only be diagnosed when tVrnpanic causes had been excluded.
Mr. HERBERT TILLEY remilarked that the President spoke of tinlitus being a cochlear symlptom. If that was always so, how did he explain those desperate cases in which suicide was contemplated because of the perpetual noises and for which the auditory nerve had been divided within the skull, and yet the tinnitus continued? He took it that in such cases the tinnitus was of cerebral origin. Did the President contend that a primary cochlear lesionl had set up the ceintral change which persisted after the operation for division of the nerve ? Mr. A. R. TWEEDIE said that, like Dr. Fraser, he could not quite understand the character of the cases described by Dr. Scottj Williamson and Mr. Richards. On the one hand, some of them suggested otosclerosis as the patients had heard better when their general health improved-possibly a peculiar characteristic of otosclerosis. On the other hand, fifteen of the cases were definitely associated with a narrow face and ill-developed ale-nasi, which intimated that here there was a definite intranasal reason for the deafness. He suggested that with a detailed description of the objective examnination and results of the functional tests, the value of Dr. Scott Williainson's paper would be inuch enhanced.
He agreed with Mr. Jenkins' remarks and objected to the term "catarrh "-urging that it would be of assistance both in diagnosis and treatment if this terminology were dropped. If catarrh meant anything, it was only a symptomn and could only indicate an excess of the norimal secretion. If this descliption were acceptable, it was obviously quite imnpossible to talk of " dry catarrh." He did not think there was really any such condition as progressive middle-ear deafness (that is, quite apart frolm any question of otosclerosis) but he considered that such cases really represented some old past lesion, combined with the normnal depreciation of hearing in accordance with years. The latter was accentuated and caine into evidence sooner because of such past imiddle-ear lesion.
He would also emphasize the extremne importance of the functional integrity of the inner tympanic wall, to which allusion had been Imade by previous speakers-whilst, as regarded the tympanic mneinbrane, so long as it was normnally mobile, he did not think that opacity constituted any recognizable factor in loss of hearing, and certainly it was unscientific to describe such opacity as " thickening "-a description which pre-supposed measuremnent.
He was very glad that this discussion had been introduced, and hoped that it would lead to the establishment of some standard method of examination and standard test, by means of which our observations could be better compared and studied.
Mr. C. HAMBLEN THOMAS said lie was anxious to find out, as a result of thisimeeting, whether a patient who was progressively growing deaf was becomiiing so because of catarrh, or whether the deafness was due to some bony change. If there had been some damnage to the middle ear through catarrh, an early form of inflammnation, it might proceed to cause greater damage later, owing to the fibrous tissue formed. Might not there be such a change in advancing years? And if an ear was damaged, might it not share in any general lowering of the bodily resistance and becomne more deaf in consequence? Did the otosclerosis mentioned as the cause of increasing deafness by previous speakers, primarily start in the bone, or mnight any bony changes be secondary to some affection of the mucous lining of the middle ear ? Mr. C. A. S. RIDOUT said he felt that at the root of all these troubles there was some septic infection of the throat or nose at some tiime in life. And there was the personal factor: in somne patients the deafness progressed, in others it stood still. Once he (the speaker) had had severe suppurative rhinitis, during which his hearing diminished considerably, but his deafness did not progress.
He began to suffer fromii tinnitus thirteen years ago, and he had it still; he did not get colds in the head, and he had no nasal trouble. Some people contracted continuous colds and the deafness progressed-whether they showed signs of otosclerosis or chronic catarrh (terns which could well be abolished). That the condition under discussion should be called by sonme name all were agreed upon. Dr. W. S. SYME said he had been hoping that some light would be thrown on this problem, especially on the question of treatment, but all he heard was that otoselerotic cases should be sent to the radiologist. He did not think " chronic progressive deafness " was a scientific term, any inore than was the terin " chronic cough." Cases should be described in termns of pathological changes. lile believed there was such an entity as chronic progressive changes in the middle ear.
There was a common type of case in which there was a thickening of the lining membrane of the EustaVhian tube and middle ear, probably due to infectioni by an organism of low Syme-Williamson-Jenkins-McKenzie-Hodgson virulence, and the mnovements which took place caused a re-infection of the parts which was perpetually in progress; this resulted in a chronic adhesive process, which took years to become permnanent. Adhesions formled afterwards, and there was a definite condition of the middle ear which constituted what were called chronic middle-ear changes. He did not think such chainges put out of consideration the question of otoselerosis as an associated condition, brought about possibly by the nervous tension under which these patients suffered. The right treatment was to discover the origin of the infection. He believed it was always in the nose and nasopharynx.
He did not think very muchl reliance could be placed on the immediate effect of catheterization in these cases. If there were immediate results from that, so much the better, but he would not regard a case as outside the possibility of improvement because catheterization did not at once make the hearing better. When there were changes in the nose and nasopharynx, they should be treated.
Dr. SCOTT WILLIAMSON (in reply) said he was not responsible for the nature of the cases which were sent to him. Fifty out of the fifty-one cases presented a picture which made it plain to him that they constituted a type, and he congratulated the clinicians at the Central London Ear Hospital on having clearly defined a condition of progressive middle-ear deafness.
Mr. G. J. JENKINS (in reply) said that nothing had been said in the discussion to cause him to alter the statemuent he had made in the opening remarks. He could not recognize a distinct clinical entity " Progressive Middle-Ear Deafness." A middle-ear infection might progress to a cicatricial condition and the clinical symptoms and signs would be the result of this effect only, and could not in his opinion, be progressive in the sense implied in the text-book description of progressive middle-ear deafness.
Otosclerosis was sometimes found concurrent with mild infection of the middle-ear tract, or even with chronic suppurative middle ear disease, but this association did not necessarily iimiply a causative relationship.
Dr. DAN MCKENZIE (in reply)
said he supposed Mr. Jenkins meant by otoselerosis, bone changes. He (the speaker) did not feel convinced, however, that the change was in the bone. There was a change beyond the catarrhal or suppurative process when a new element was introduced, and then the deafness progressed independently. But he did not think that as yet we were in a position to call that new change otoselerosis, meaning thereby insular osteoporosis of the labyrinth capsule.
The terminology had been criticized, but those in the specialty knew what was meant. The feeling of despair at not doing anything for otosclerosis-should not be encouraged. To-day's discussion would have been amply justified if it led to research along effective lines.
A Demonstration of Radiograms of the Normal and Abnormal
Labyrinth. I have been endeavouring to obtain satisfactory radiograms of the internal ear, but without much success, until last autumn, when, on the advice of Mr. Jenkins, I went over to Utrecht, where I saw the work being done at the Neurological Clinic by Dr. Stenvers. Dr. Stenvers, to whom I am very mnuch indebted, showed me his method of radiographing the petrous bone, an account of which, as you know, he published some time ago, in the Acta Oto Laryngologica. I was mnuch impressed with the radiograms he showed me. As a neurologist, his technique
